Angiotensin II promotes thoracic aortic dissections and ruptures in Col3a1 haploinsufficient mice.
Vascular Ehlers-Danlos syndrome is a dramatic inherited disease caused by mutations of type III collagen (COL3A1) gene, associated with early-onset occurrence of arterial ruptures. Col3a1(+/-) heterozygous mice, the only vascular Ehlers-Danlos syndrome model available to date, have no spontaneous early vascular phenotype. Our objective was to determine the susceptibility of Col3a1(+/-) mice to develop arterial ruptures under high blood pressure (BP) conditions induced by a 4-week infusion of angiotensin II (AngII). AngII (1 μg/kg per minute) significantly and comparably increased systolic BP in Col3a1(+/-) and Col3a1(+/+) mice but led to a higher premature mortality rate in Col3a1(+/-) mice compared with Col3a1(+/+) mice (73% versus 36%; P=0.03), particularly during the first-week infusion (55% versus 0%). Echocardiography and histological analysis evidenced that early deaths were caused by thoracic aortic ruptures preceded by dissections and associated with low aortic collagen fibrils content. Remarkably, lowering the dose of AngII (0.5 μg/kg per minute) rescued the first-week premature deaths of Col3a1(+/-) mice while decreasing the rises in systolic BP (P=0.05 compared with the high-dose AngII), resulting in similar mortality rates in both groups of mice at the end of the 4-week period (30% versus 50% in Col3a1(+/-) and Col3a1(+/+) mice; P=0.30). Finally, norepinephrine infusion (3.9 μg/kg per minute) did not induced significant mortality in both groups, whereas it significantly increased systolic BP, comparably with the high and with the low dose of AngII in Col3a1(+/-) mice (P=0.53 and P=1.00, respectively). Our findings demonstrated the extreme sensitivity of Col3a1 insufficient mice to prematurely develop thoracic aortic ruptures in response to AngII and its associated high levels in BP.